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Gene maps of livestock are rapidly 
being developed and have led to an 
explosion of knowledge in recent years 
about genes affecting economic traits.­ 
One potential application of this 
information that would have major 
economic value is in selection of live-
stock for resistance to disease.­ Even 
though much has been learned about 
Porcine Reproductive and Respiratory 
Syndrome Virus (PRRSV) since it 
was first identified, PRRSV continues 
to cause significant economic losses in 
many herds.­ Traditional approaches 
to manage PRRSV can be effective, 
but may be costly and have not always 
resulted in permanent control.­ This 
is a disease for which application of 
molecular genetic knowledge to select 
for resistance would h­ave significant 
economic advantages.­ An experiment 
was initiated at Nebraska to investi-
gate possible genetic variation among 
pigs in response to PRRSV.­ Pigs 
from two populations were infected 
with PRRSV, responses over 14 days 
were recorded, and tissues were col-
lected at necropsy for gene expression 
studies.­ Phenotypic data, including 
body weights and rectal temperatures, 
viremia, and lung lesion scores, pro-
vided substantial evidence that genetic 
variation in response to PRRSV ex-
ists.­ With that knowledge, we devel-
oped an index of high (H) and low (L) 
responders, indicating susceptible and 
resistant phenotypes, and measured 
expression differences in lung and 
bronchial lymph node of 11 immune 
function genes between H and L pigs.­ 
Ten of these genes, involving both in-
nate and acquired immune function, 
were expressed differently in lung 
and/or lymph tissue.­ They tended to 
be up-regulated (expressed at greater 
levels) in H pigs.­ We demonstrated 
that genetic variation in response to 
PRRSV exists and that both innate 
and acquired genes are involved.­ We 
have not yet determined whether selec-
tion for the immune function genes 
involved or levels of the proteins they 
produce will be effective in selecting 
for PRRSV resistance.­ Results will 
be helpful in additional investigations 
aimed at developing methods to select 
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Table 1. Overall line means and means for the seven high (H) and low (L) responders 
within each line based on Principal Component Index.
	 Line	I	 Line	HD
Item	 Overalla	 Hb	 Lc	 Overalla	 Hb	 Lc
Viremia,	log10	CCID50/ml
Serum,	day	4	 4.17	 4.39	 4.11	 4.54	 5.11	 3.10
Serum,	day	7	 3.91	 4.47	 3.20	 4.40	 5.13	 3.64
Serum,	day	14	 3.00	 4.49	 0.50	 3.59	 5.29	 2.51
Lung	 3.96	 5.07	 2.40	 4.45	 4.71	 4.21
Lymph	 2.55	 3.33	 1.31	 3.12	 3.70	 2.66
Body	weight	change,	lb
Day	0	to	4	 0.71	 0.18	 1.28	 0.64	 -0.09	 1.17
Day	4	to	7	 0.73	 -0.02	 2.03	 0.13	 -0.40	 0.82
Day	7	to	14	 2.98	 0.68	 4.87	 1.57	 -1.26	 3.97
Rectal	temperature	change,	oF
Day	0	to	4	 1.66	 1.96	 .59	 3.17	 1.42	 3.49
Day	4	to	7	 1.04	 1.80	 1.19	 1.48	 2.45	 -0.11
Day	7	to	14	 -0.30	 0.65	 -1.81	 -0.65	 -5.11	 -0.47
Lung	lesion	score

























Table 2. Differences in gene expression levels (Ct values) between infected (I) and 
uninfected (UI) pigs, between infected susceptible (H+, high responders) and 
infected resistant (L+, low responders), and between uninfected littermates (-) of 
H and L class pigs.
	 Lung	 Bronchial	lymph	node
Gene	 I	-	UI	 H+	-	L+	 H-	-	L-	 I	-	UI	 H+	-	L+	 H--	L-
IFNA	 -0.03	 -0.88	 -0.71	 -0.53**	 -0.60	 -0.48
IFNG	 -2.15**	 -2.40**	 -1.36**	 -2.18**	 -1.43**	 0.25
IL15	 -0.12	 -1.51	 -0.76	 -0.15	 -1.73	 -0.82
STAT1	 -0.82**	 -1.59*	 -0.88	 -0.82**	 -0.56	 0.00
IL1B	 -2.03**	 -1.38*	 0.21	 -0.38	 -1.66**	 0.89
IL12B	 -1.22**	 -0.31	 1.02	 -0.69*	 -0.16	 0.66
CSF2	 -1.10**	 -0.71	 0.28	 -0.73**	 0.23	 0.48
IL8	 -2.26**	 -1.80*	 -0.24	 -2.02**	 -2.17*	 0.98
IL10	 -0.43	 -2.53**	 -1.75**	 -0.68*	 -1.76*	 -0.42
IL6	 -0.06	 -0.81	 -0.50	 -0.56*	 -0.60	 0.14
TNF	 -0.68*	 -1.36	 -0.44	 -0.67**	 -0.08	 0.64
lated	a	significantly	greater	expres-
sion	of	IFNG	in	HD	pigs.
In	general	these	interactions	
supported	the	suggestion	from	the	
phenotypic	data	that	I-pigs	had	a	
stronger	innate	response	to	PRRSV,	
whereas	HD	pigs	had	a	stronger	
acquired	response.	All	pigs	ex-
hibited	symptoms	of	PRRSV,	but	
due	to	greater	innate	immunity,	I	
pigs	recovered	more	quickly	and	
had	greater	weight	gain	and	lower	
rectal	temperatures,	especially	from	
day	7	to	14,	than	HD	pigs.
1Derek	B.	Petry	is	a	former	Ph.D.	
student	in	animal	science	and	currently	
employed	by	Monsanto	Choice	Genetics.	
Rodger	K.	Johnson	is	a	professor	in	the	
Animal	Science	Department,	and	Joan	Lun-
ney	is	a	scientist,	Animal	Parasitic	Diseases	
Laboratory,	ANRI,	ARS,	USDA.
